Summary. The 
INTRODUCTION
Some of the early publications concerning boar seminal fluids indicated a greater complexity of the protein fractions than could be assumed from the identification of the three major proteins, A, and H (Boursnell, Nelson & Cole, 1966; Boursnell & Briggs, 1969) . Recently Schellpfeffer & Hunter (1970) and Lavon & Boursnell (1971) studied the contribution of the vesicular secretion and epididymal plasma to the protein pattern of boar seminal plasma. It became apparent by electro¬ phoresis on acrylamide gel that the protein fractions obtained by gel filtration alone represent mixtures of several proteins.
It was the aim of the present study to investigate further the protein patterns employing the methods of gel disc electrophoresis and isoelectric focusing on polyacrylamide used by Lavon & Boursnell (1971) . Particular use was made of the fractions obtained by gel filtration and dialysis of seminal plasma and vesicular secretion Boursnell & Briggs, 1969) and also of epididymal plasma treated in the same way. It was hoped to determine as far as possible the origins of the various seminal plasma protein fractions revealed by acrylamide gel studies.
MATERIALS AND METHODS

Collection offluids
Vesicular secretion was obtained from seminal vesicles freshly excised from slaughterhouse material as described by Boursnell, Hartree & Briggs (1970 (1944) as described by Walton (1956) . Fluids were separated from spermatozoa by centrifugation at 10,000 g for 20 min at room temperature and the supernatants were stored at -20°C until required.
Separation offractions A Dial and Dial by dialysis Samples of 50 ml seminal plasma and 10 ml vesicular secretion were dialysed against three changes of veronal buffer, pH 8-0, / = 0-015 (Miller & Golder, 1950) for 24 hr at 4°C as described by Boursnell & Nelson (1965) (Miller & Golder, 1950) and from the Sepharose 6B column with the pH 40 buffer.
The protein content in the gel filtration fractions was determined by UV absorption at 280 nm using a Uvicord II Instrument and Recorder (LKB Instruments Ltd, South Croydon, Surrey, CR2 8YD, U.K.) connected to a Chromafrac fraction collector and Chromapump (Baird & Tatlock Ltd, Chadwell Heath, Essex, U.K.). The Chromapump was set to deliver fractions of 6-0 ml at a flow rate of 216 ml/hr for all seminal plasma and vesicular secretion samples. For the epididymal plasma samples, a flow rate of 2-4 ml/hr and 6-0-ml fractions were used.
The fractions obtained by dialysis and gel filtration of the various fluids (not Dial) were dialysed against three changes of distilled water and freeze dried. The freeze-dried material was dissolved as far as possible in 0-25 M-NaCl before the electrophoresis and the solutions were centrifuged at 10,000 g for 10 min at room temperature in order to remove undissolved material.
Gel disc electrophoresis
All samples were separated at pH 4-5 and the epididymal plasma was also separated at pH following the methods of Reisfeld, Lewis & Williams (1962) and Davis (1964) , respectively, as described by Lavon & Boursnell (1971) Lavon & Boursnell (1971) and Lavon (1972) . Isoelectric focusing on an acrylamide-ampholine plate of pH 3 to 10 of: (Fig. 1) boar seminal plasma; (Fig. 2 ) A Seph; (Fig. 3 ) A Dial; (Fig. 4) Isoelectric focusing on an acrylamide-ampholine plate of pH 3 to 10 of: (Fig. 1) boar vesicular secretion; (Fig. 2 ) A Seph; (Fig. 3 ) A Dial; (Fig. 4) Fig. 4) showed the complete number of proteins found for the epididymal plasma.
RESULTS
Gel filtration
DISCUSSION
The seminal plasma and vesicular secretion showed almost identical distribu¬ tion patterns of proteins in eluates collected from Sephadex G-200 columns.
The A Dial and Dial fractions prepared from both fluids by dialysis also presented similar patterns and enabled the identification of the three major proteins, A, and H, which were reported previously Boursnell & Briggs, 1969) . The present study confirmed that the majority of the seminal plasma proteins originate in the seminal vesicle glands (Boursnell & Briggs, 1969 A haze always occurred in the excluded peak of gel filtration at all pH values from 4 to 9 for all the samples studied. This haze could be eliminated by prior centrifugation (35,000 g for 20 min) of the native fluids, which resulted in somewhat smaller peaks, and might represent foreign matter such as cell débris and bacteria.
The gel filtration studies in the present paper are not in agreement with those of Schellpfeffer & Hunter (1970) , who suggested that peak of the seminal plasma originated in the epididymal and testicular fluids and that the contribu¬ tion of the seminal vesicles to this peak was not significant. It is most likely that some of the epididymal plasma proteins are present in this peak, as can be assumed from the slightly lower ratio between peaks A and in the seminal plasma in comparison to the vesicular secretion (Text-figs 1 and 2). However, the thirtyfold dilution of the epididymal plasma in the seminal plasma (Mann & Glover, 1954 ; U. Lavon, P. A. Briggs and J. C. Boursnell, unpublished data) ruled out a major contribution of the epididymal plasma to any of the peaks. Furthermore, electrophoretic separations of Seph prepared from seminal plasma and vesicular secretion gave identical patterns and no epididymal plasma proteins could be detected.
The gel disc electrophoretic patterns of the seminal plasma and the vesicular secretion were very similar, as was reported by Lavon & Boursnell (1971) , though protein No. 3 could not be detected in the vesicular secretion. This protein could originate in the epididymal plasma or in one of the other acces¬ sory secretions. The inability to identify many of the epididymal plasma pro¬ teins in the seminal plasma pattern is in agreement with previous findings (Lavon & Boursnell, 1971) where only one possible protein common to both fluids was reported, following electrophoresis at pH 4-5.
The number of proteins identified in the seminal plasma was greater than that found by Einarsson, Crabo & Ekman (1970) , who used paper electro¬ phoresis at pH 8-9. At this pH value, they failed to separate the basic proteins which comprise 80 to 90% of the total Fraction Seph showed two acidic proteins (Nos 13 and 14) in close agree¬ ment with the value of 4-6 found by Boursnell & Briggs (1969 and and of the haemagglutinating factor of Schellpfeffer & Hunter (1970) . It may also represent the fast moving haemagglutinin with negative mobility mentioned by Boursnell & Briggs (1969) .
Six proteins were found in the Dial fraction (only four in the Dial ex vesicular secretion) which could not be detected in the seminal plasma pattern.
This could be due to their low concentration in the fluid and to the fact that they were masked by the Protein A components. By electrophoresis of protein H, those proteins were identified as haemagglutinins. This confirmed the findings of who reported the existence of apparently seven discrete haemagglutinins in the seminal plasma following separation on Amberlite XE-64. The existence of a number of haemagglutinins is also sup¬ ported by the wide dispersion of Protein in the ultracentrifuge (Boursnell & Briggs, 1969 Boursnell & Briggs (1969) . One reason for the appearance of a single band is apparently the precipitation of some of the haemagglutinins along the migration path as a result of their low solubility in water, especially in the presence of traces of acidic proteins fig. 7 and Plate 3) compared to those of the epididymal plasma and the pH 7-0 gel filtration fractions cannot be fully explained, but it seems likely that they were caused by the low pH of the acetate buffer. It is also possible that the proteins were affected by the acetate included in the composition of the buffer as opposed to the phosphate. Such alterations could not be observed in any of the seminal plasma and vesicular secretion proteins, although the same buffer was used in gel filtration of these fluids.
It can be concluded from the current work that the origin of the majority of the seminal plasma proteins is in the seminal vesicles and that the quantitative contribution of the epididymal plasma to any of the peaks is small. It was also found that the major proteins, A, and H, are mixtures of large numbers of proteins. In the previous publications, Proteins A and were reported to be electrophoretically pure by free boundary electrophoresis (Boursnell & Briggs, 1969) , but the heterogeneity of Protein was indicated .
